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Numerical study on tone noise characteristics of
permeable wall laminar flow airfoil

PAN Fanfan' ,LIU Yong' ,XIANG Qian* ,ZHANG Yihui'

(1. College of Aircraft Engineering, Nanchang Hangkong University ,330063 Nanchang, China;
2. Chinese Aeronautical Establishment,100020 Beijing, China)

Abstract ; Based on the LBM-LES method ,the sound field of the permeable wall NACAOO12 airfoil , which
can produce pure tone noise at Reynolds number 2 x 10 and angle of attack 2°,was directly calculated;
the acoustic characteristics of laminar flow airfoil with different permeable wall parameters were analyzed ;
and the influence of the permeable wall parameters on the spatial evolution of the trailing edge of the airfoil
was analyzed. The results show that the permeable wall can affect the development of boundary layer vorti-
ces. With the decrease of permeable wall size,the frequency of vortices decreases gradually and the devel-
opment of vortices changes periodically. When the permeable wall size is less than 6% of the chord length
of the airfoil ,the permeability has little effect on the main frequency of tone noise, but it will further in-
crease the amplitude of the main frequency of tone noise,and has little effect on the directivity of sound.
When the permeable wall airfoil permeability K =1.789 4 x 10 """ m* and the permeable wall size is 10%
of the chord length of the airfoil ,the main frequency of tone noise can be effectively suppressed ,and the total
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sound pressure level amplitude of the far field noise can be reduced to achieve the effect of noise reduction.

Key words : permeable wall; tone noise; laminar flow airfoil ; acoustic characteristics; direct calculation
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